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In a previous study (1918) we have shown to what extent 
relapses can be prevented during the course of the treatment by 
interrupted administration of quinine, i.e. administration on each of 
two consecutive days weekly. The present series of observations 
were conducted in order to ascertain whether a certain amount of 
quinine weekly is better given in small doses divided over six or seven 
days each week (continuous treatment) or in larger doses given on 
two consecutive days only each week (¢xlerrupted treatment). For 
example, assuming the total amount of quinine to be given each week 
be grains 30, 15 it better to administer grains 5 on each of six 


consecutive days, or grains 15 on each of two consecutive days, 
weekly ? 
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To determine this question. two series of observations were 
conducted : — | 

1. Total weekly dose of quinine sulphate, grains 30. 

A. Quinine sulphate grains 5 on each of six consecutive 
days weekly, for eight weeks. 

B. Quinine sulphate grains 15 on cach of two consecutive 
days weekly, for eight weeks. 

2. Total weekly dose of quinine sulphate, grains 00. 

C. Quinine sulphate grains 15 on cach of six consecutive 
days weekly, for eight weeks. 

D. Quininc sulphate grains 45 on cach of two consecutive 
days wcekly, for eight weeks. 

All the cases were adult males infected for the most part either m 
Macedonia or in East Africa. In every instance a diagnosis of 
simple tertian malaria was made microscopically, and in all cases 
parasites were present in the blood on the day treatment was 
commenced. Blood examinations in the majority of cases were made 
daily until parasites disappeared from the blood, and subsequently 
once weekly and also whenever the temperature reached 100° F. or 
over, which in this, as in previous papers, 1s regarded as a febrile 
paroxysm—slight elevations of temperature not reaching 100° Е. 
being ignored. 

Тһе records of the observations are given in the tables at the end 
of the paper. In these tables and in the charts: 


о — absence of fever and parasites. 

1,2, ctc. = number of parasitic febrile relapses weekly. 

1*, 2*, etc. = number of non-parasitic febrile attacks 
weekly. 

p — non-febrile parasitic relapse. 

Q.O. = quinine sulphate orally. 

zn — simple tertian trophozoites or schizonts. 

G = simple tertian gametes. 

en = malignant tertian gametes. 

Neg. — no parasites found. 


Nore.—A rise of temperature above 100° F., of which the nature is unknown, 
is termed a febrile attack, А similar rise of temperature accompanied by parasites 
in the blood at the time, or within three days, is termed a parasitic febrile relapse 
or truc relapse. ‘The term paroxysm is used indifferently to denote any febrile 
disturbance of 100° F. or more. 


| 
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As we have pointed out elsewhere, the effect of any treatment 
may be considered from two points of view: (1) the palliative 
action, i.e. the degree to which symptoms are controlled, and the 
blood kept free from parasites during the treatment; and (2) the 
curative action, i.e. whether or no relapses occur during the observa- 
tion period* after cessation of treatment. In order that the palliative 
results obtained in the various series of observations may have а 
comparative value, it 1s necessary to express the number of cases 
having true relapses and of those having febrile attacks, as 
pereentages of the total cases undergoing treatment in any particular 
week. In Tables I-VIII the following sets of figures, cach having a 
comparative value, are given : — 

I. The number of cases which had each week, over a period of 
eight weeks, parasitic febrile relapses, expressed as percentages of all 
cases treated. 

2. The number of parasitic febrile relapses experienced eachi 
week, over a period of eight weeks, by each parasitic febrile relapse 
case. 

3. The number of cases which had each week, over a period 
of eight weeks, febrile paroxysms (parasitic and non-parasitic), 
expressed as percentages of all cases treated. 

4. The number of febrile paroxysms (parasitic and non- 
parasitic) experienced each week, over a period of eight weeks, by 
each febrile (parasitic and non-parasitic) case. 


GRAINS 30 SERIES 


A. Grains 5 on each of six consecutive days weekly (Cases 923-969) 


In four of the forty-seven cases treatment was commenced during 
an apyrexial period. In forty of the remaining forty-three the 
temperature fell to normal in one to five days, whilst in three cases 
(Nos. 925, 967 and 969) the temperature was uncontrolled. 

In thirty-four cases parasites disappeared from the cutaneous 
blood in one to five days, whilst in the remaining thirteen cases 


parasites persisted practically throughout treatment (vide Chart 946 
and Table XI). 


x бы A а . - + 2 T ~ 1 1 1 
Гиз, as in all our previous papers, is 65 davs—an entirely arbitrary period. 


306 
Relapses. 

During treatment. In eight of the forty-seven cases, owing to 
the severity of the relapses and the grave clinical condition of the 
patients, it was found impossible to continue the treatment for the 
full period of eight weeks, e.g. in Case 962 treatment had to be 
changed in the seventh week, in Cases 963 (vide Chart) and 964 
in the fifth week, in Cases 965 (vide Chart) and 966 in the third 
week, and in Cases 967 to 969 in the second week. Consequently 
the number of cases under treatment was in the first week 47, and 
in the eighth week 39 (Table XI). Тһе average weekly number, 
over a period of eight weeks, of cases which had (1) parasitic febrile 
relapses was 15'1 per cent. of cases treated, (2) non-parasitic febrile 
attacks 10'9 per cent., and (3) febrile paroxysms (both parasitic and 
non-parasitic) 2670 per cent. (Tables I and ID. 


ТавіЕ I. 


Summary of results of oral administration of quinine sulphate in solution, grains 5, on cach of 
six consecutive days weekly for 8 weeks. 


Week of Treatment Ist and | 3rd | ШЕН 00 6th 7th 8th 
| 
Number of cases treated ... .. 47 41 44 42 42 40 40 | 39 


Number of cascs having parasitic febrile 
relapses SE S ... Ше 13 САС 5 6 3 o 


Number of cases having non-parasitic 


febrile attacks ТІ Ls Mes І 4 А 8 4i 9 8 E 
Crand total of all febrile cases... 6 17 18 8 9 15 11 5 
Total number of parasitic febrile relapses 12 32 ЗАД 11 13 14 7 о 


Total number of non-parasitic febrile 
attacks ова зоб E D т 6 7 7 13 11 то 
Crand total of all febrile par- 
oxysms рн WAP 
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Analysis of Taste I. 


| Average 
Week of Treatment | 2nd | 3rd 4th 5th 6th 7th 8th | per 
| | | | week 
ЕК с ! an = = в т Eu . 
Percentage of parasitic febrile relapse cases | | 
per cases treated T ves "s (698 | 2g || Шеп М maes | пио | паса 7% o 15-1 
Number of parasitic febrile relapses 2 | 
parasitic febrile relapse case ... - 251 2:5 1:6 1:8 2:6 вод 2:3 о 1-9 
Percentage of all febrile (parasitic and поп- | 
parasitic) cases per cases treated жс) Tae) | без |! еве | перо | апал | ges Пре | Hes 26-0 
ff _—; 
Number of all febrile (parasitic and non- | 
parasitic) paroxysms per febrile case A 2-2 252 1'7 | 1:7 892 1:5 1-6 2:0 1-9 


After treatment. Thirty of the thirty-nine cases observed after 


cessation of treatment relapsed within the sixty-day observation 
period. Parasites reappeared in one to fifty-eight days, and febrile 
relapses occurred in one to twenty-six days, after cessation of treat- 
ment. In eight of the cases (Nos. 962-969) the full course of 
treatment was not completed, as owing to relapses it was found 
necessary to alter the treatment. These cases therefore should be 
added to the cases that relapsed, making the total number of failures 
thirty-eight (81 per cent.). In one of the nine cases which did 
not relapse the observation period after treatment was less than sixty 
days, viz., in Case 932, twenty-one days (Table XI). Consequently 
the minimum number of relapses is 81 per cent. and the possible 
maximum 83 per cent. 


| B. Grains 15 on each of two consecutive days weekly (Cases 970-1034) 


| In nine of the sixty-five cases treatment was commenced during 

| an apyrexial period; in the remaining fifty-six cases the temperature 

| fell 10 normal in one to five days. Іп forty cases parasites 
disappeared from the cutaneous blood in one to four days; in the 

remaining twenty-five cases the examinations were too infrequent 

to give an exact figure (Table XII). 

Relapses. 


| During treatment. Іп all the sixty-five cases treatment was 
| continued during the full period of eight weeks, although several of 
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the cases had many parasitic rigors during treatment (vide 
Chart 980). Тһе average weekly number, over a period of eight 
weeks, of cases which had (1) parasitic febrile relapses was 775 
per cent. of cases treated, (2) non-parasitic febrile attacks 04 
per cent., and (3) febrile paroxysms (both parasitic and non-parasitic) 
169 per cent. (Tables III and IV). 


Taste III. 


Summary of results of oral administration of quinine sulphate in solution, grains 15, on each of 
two consecutive days weekly, for 8 weeks. 


Week of Treatment ist | 2nd | 3rd | 4th | 5th | 6th 7th | 8th 
Number ог cases treated .. -| 65 | 65 | 65 | 65 | 65 | 65 | 65 | 65 
Number of cases having parasitic febrile | | | 
relapses oo Gas 356 526 о эү ш 3 | 5 6 6 6 
Number of cases having non-parasitic | 
febrile attacks sss сар bd 6 8 5 | 6 5 2 9 7 
| | уу ——— 
Grand total of all febrile cases.. 6 | 10 | 16 | 9 10 | 8 | i5 13 
Total number of parasitic febrile relapses о 5 | 26) ENS 6 6 9 | 14 
Total number of non-parasitic febrile | | 
attacks бас aoc баб and | ко we | 8 9 | 6 E то 9 
Crand total of all febrile par- | | | | 
oxysms € om а 10 | 5 | 3 | 1 | 12 | 8 | 12 | 23 
Taste IV. 
Analysis of ТавтЕ III. 
OC ON === Co — — —- - 
| 7 Average 
Week of Treatment rst and | 3rd 4th | sth | 6th | 7th , 8th | рег 
| week 
| | BOT uu та 
Percentage of parasitic febrile relapse cases | 
per cases treated ооо Jon od o 21 A 17-0 4:6 | 77 9:2 9:2 9:2 | 
Number of parasitic febrile relapses per | 
parasitic febrile relapse case ej о 255 2% Пот) по то Зс 
Percentage of all febrile (parasitic апа non- 
parasitic) cases per cases treated 4 өз || 154 | 246 139 | 15 4 123 ағ 
Number of all febrile (parasitic and non- | 
parasitic) paroxysms per febrile case ...| 1:7 155 gen 1:6 I:2 rI r3 1:8 
| 
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After treatment. Forty-nine of the sixty-two* cases observed 
after cessation of treatment relapsed within the sixty-day observation 
period. Parasites reappeared in one to fifty-six days and febrile 
relapses occurred in one to fifty-six days. In three of the thirteen 
cases which did not relapse the observation period after treatment 
was less than sixty days, viz., in Case 1002, forty-two days; in 
Case 1027, fifty days; and in Case 1033, fifty-four days (Table XII). 
Consequently the minimum number of relapses is 79 per cent., and 
the possible maximum 84 per cent. 


GRAINS 90 SERIES 


C. Grains 15 on each of six consecutive days weekly (Cases 1035-1083) 


In five of the forty-nine cases treatment was commenced during 
an apyrexial period; in the remaining forty-four cases the 
temperature fell to normal within four days. In twenty-six cases 
parasites disappeared from the cutaneous blood in one to three days; 
in the remaining cases the examinations were too infrequent to give 


an exact figure (Table ХШ). 


Relapses. 


During treatment. 1n one case (No. 1083), owing to the severity 
of the relapses, it was found necessary to alter the treatment 
at the end of the seventh week; in all others the treatment was 
continued for the full period of eight weeks. Consequently the 
number of cases under treatment was in the first weck forty-nine, 
and in Ше eighth week forty-eight (Table ХПІ). Тһе average 
weekly number, over a period of eight weeks, of cases which had 
(1) parasitic febrile relapses was 4'I per cent. of cases treated, 
(2) non-parasitic febrile attacks 9'7 per cent, and (3) febrile 
paroxysms (both parasitic and non-parasitic) 138 рег cent. 


(Tables V and VI). 


ГТ я - 
l'hree cases (Noa 973, 1011 and 1029) were not observed after cessation of treatment. 


Тавік V. 


Summary of results of oral administration of quinine sulphate in solution, grains 15, on each of 
six consecutive days weekly for 8 weeks. 


І 
| 


Week of Treatment 4th sth | 6th 7th 


49 | 49 | 49 49 


Number of cases treated ... .. 49 | 49 | 49 


Number of cases having parasitic febrile | | 
| 


relapses = од onc — 1 1 B 2| 2 2 3 
Number of cases having non-parasitic | 

febrile attacks бас boo qus 2 5 3 | 5 8 | 10 8 
Grand total of allfebrilecases.. 3 | 6 | 6 | 7| 5 ти 
Total number of parasitic febrile relapses | I 3 | 8 3 2 4 7 
Total number of non-parasitic febrile | 

attacks oo зов ое abd 22717 | 4 5 E 13 8 
Crand total of all febrile par- | | | | | 

охузт5 .. ... e. ... 8 | 12 8 5 17 15 5 

ТавіЕ VI. 


Analysis of Taste V. 


| А | Average 
Week of 'Treatment 1st | зпа M scd етіп | 5th 6th — 7th | 8th per 
| | | week 
Percentage of parasitic febrile relapse cases | | | | 
per cases treated - cog 206 oao PO 250 6-1 4I | 4I 4*1 6:1 | 4'2 41 
Number of parasitic febrile relapses per | | | 
itic febrile rel 5 | x 4 | | | | E 
parasitic е e relapse case сев see] го | зо 23990 | Тас | то | 2-0 | gem lies 1:9 
Percentage of all febrile (parasitic and non- | | 
parasitic) cases per cases treated es беп 2222 com | 10:2 | 24-5 | 22-4 8-3 13-8 
i казана наннан 
Number of all febrile (parasitic and non- | | | | | 
parasitic) paroxysms per febrile case ... 153 под oo тт | ro ге KR ue 1:3 
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After treatment. Twenty-nine of the forty-six* cases observed 
after cessation of treatment relapsed within the sixty-day observation 
period. Parasites reappeared in one to fifty-six days and febrile 
relapses occurred in one to forty-five days after cessation of treat- 
ment. One case (No 1083) did not complete the full course of eight 
weeks’ treatment as the condition was uncontrolled. This case, 
therefore, should be added to the cases that relapsed, making the 
total number of failures thirty (64 per cent.). In one of the seventeen 
cases which did not relapse the observation period after treatment 
was less than sixty days, viz., in Case 1078, fifty days (Table XIII). 
Consequently the minimum number of relapses is 64 per cent. and the 
possible maximum 06 per cent. 


D. Grains 45 on each of two consecutive days weekly (Cases 1084-1157) 


In thirteen of the seventy-four cases treatment was commenced 
during an apyrexial period; in the remaining sixty-one cases thc 
temperature fell to normal within four days. 

In fifty-eight cases parasites disappeared from the cutaneous 
blood in one to four days; іп the remaining cases the examinations 
were too infrequent to give an exact figure (Table XIV). 


Relapses. 


During treatment. Yn all Ше seventy-four cases treatment was 
continued. during the full period of eight weeks. The average 
weckly number, over a period of eight weeks, of cases which had 
(1) parasitic febrile relapses was 1'8 per cent. of cases treated, 
(2) non-parasitic febrile attacks 85 per cent., and (3) febrile 
paroxysms (both parasitic and non-parasitic) 103 per cent. 


(Tables VII and VIII). 


ж гра 
Гуо cases (Nos. 1040 and 1076) were not observed after treatment. 


JLZ 


Taste VII. 


Summary of results of oral administration of quinine sulphate in solution, grains 45, on each of 


two consecutive days weekly for 8 weeks. 


Week of Treatment Ist 2nd | 3rd 4th sth 6th 7th 8th 
Number of cases treated ... 74 74 74 74 74 74 74 74 
Number of cases having parasitic febrile 
relapses өз 99 о о 4 I 2 I 2 1 
Number of cases having non-parasitic | 
febrile attacks Е 3 4 8 6 6 8 9 6 
Grand total of allfebrilecases... 3 4 | 12| 7 8 9 и т 
Total number of parasitic febrile relapses о о 7 2 4 i 2 I 
Total number of non-parasitic febrile | 
attacks 3 5 ІІ 9 | то 11 16 8 
Grand total of all febrile par- | | | 
oxysms "E m ses 3 5 18 11 | 14 12 19 9 | 
Тавік VIII. 
Analysis of Taste VII. 
| Average 
Week of Treatment Ist 2nd | 3rd | 4th sth | 6th | 7th 8th per 
| week 
Percentage of parasitic febrile relapse cases 
per cases treated hc 5; о о 54 1:3 2:7 1:3 2:7 is 18 
e пива виа и —— 00€ —— Fee ee ——— 
Number of parasitic febrile relapses per | 
parasitic febrile relapse case ; о о 1:7 2:0 2:0 re | 1.5 го 11 
Percentage of all febrile (parasitic and non- 
parasitic) cases per eases treated 4го $4 | 16:2 ОЛ |168 | тор | нео 94 10:3 
Number of all febrile (parasitic and non- | 
parasitic) paroxysms per febrile case ...| то 12 1:5 1:6 L7 1:3 1:7 133 14 
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After treatment. Fifty-seven of the seventy-onet cases observed 
after cessation of treatment relapsed within the sixty-day observation 
period. Parasites reappeared in one to forty-seven days, and febrile 
relapses occurred in three to forty-eight days after cessation of 
treatment. One case (No. 1091) relapsed after the expiration of the 
period, and is therefore not included among the relapses. In three 
of the fourteen cases which did not relapse the observation period 
was less than sixty days, viz., in Case 1115, thirty-one days; in 
Case 1141, forty days; and in Case 1144, fifty-four days (Table 
XIV). Consequently the minimum number of relapses is 80 per cent. 


and the possible maximum 85 per cent. 


COMPARISON OF RESULTS OBTAINED FROM THE VARIOUS 
TREATMENTS 


A. Palliative 

Тһе primary object of these observations was, as we have already 
stated, to determine whether a certain total weekly amount of 
quinine is better given by the continuous or by the interrupted 
method; e.g. is a total weekly dose of grains 30 more efficacious 
when administered as grains 5 on each of six consecutive days 
weekly or as grains 15 on each of two consecutive days weekly? It 
will be seen from Table IX that when grains 30 were administered 


Taste IX. 


Comparison of palliative results obtained from the different treatments. 


| 


| ` —— 
Weekly dose of quinine sulphate in grains 5 x 6 nS 524 "s 25 (6 Ag A 
- EE PN Ne | E 
| | 
Pércentage of parasitic febrile relapse cases per | 
cases treated (average per week) aes oco NO | 75 aen r$ 
Percentage of non-parasitic febrile relapse cases 
per cases treated (average per week) ... — ...| 10:9* 9*4 97 8:5 
Percentage of all febrile (parasitic and non- | 
parasitic) cases per cases treated (average per 
week) 2. кез T Js та "6:5 16:9 13:8 10°3 


| 


* As in 8 of the 47 cases іп this series treatment had to be abandoned before completion 
of $ weeks, this is only a minimum figure (vide text). 


+ Three cases (Nos. 1106, 1108 and 1109) were not observed after treatment. 
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as grains 5 on each of six days weekly, the average weekly number, 
over a period of eight weeks, of cases which had parasitic febrile 
relapses was 191 per cent. of cases treated, whereas when 
administered as grains 15 on each of two consecutive days weekly 
the percentage was only 75. Moreover, in eight of the forty-seven 
cases comprising the series in which the сопппиоих treatment 
(i.e. grains 5 daily) was given, symptoms were not controlled and 
the method had to be abandoned; consequently 151 per cent. 15 
only a minimum figure. In the grains 9o series the average weekly 
number, over a period of eight weeks, of cases which had parasitic 
febrile relapses was 4'1 per cent. when the coztzzuous method was 
adopted and 1:8 per cent. with the zzZerrupted. method. 

As we have previously pointed out, the efficacy of the various 
treatments regarded as palliatives must be judged from the 
percentage of cases having parasitic febrile relapses, as we know 
nothing of the real nature of the non-parasitic febrile attacks 
(vide Charts 040, 051, 1038 and 1087), which may or may not be 
malaria] in nature. From this we conclude that, given a total 
weekly dose of quinine, it 15 better to divide it into two equal parts 
and administer one on each of two consecutive days weekly, than to 
divide it into six equal parts and administer one on each of six 
consecutive days. 

If instead of parasitic febrile relapses we consider all febrile 
paroxysms (both parasitic and non-parasitic), we see that for the 
Grains 30 series the figure (260 per cent.) for the continuous 
method is higher than that (160 per cent.) for the zzterrupted 
method; for the Grains 9o series the figures are respectively 13°8 
апа 1073 per cent. It is interesting to note in Table IX that the 
figure for the non-parasitic febrile attacks is practically constant for 
all four treatments, viz., about 10 per cent. If these non-parasitic 
febrile attacks were malarial, it might be expected that in the four 
treatments their relative frequency would be proportional to that of 
the parasitic febrile relapses; this, however, is not the case, e.g. the 
percentage of parasitic febrile relapses in Treatment A is eight times 
as great as in Treatment D, whereas that of the non-parasitic febrile 
attacks 15 only 173 times as great. 
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B. Curative 


In comparing the curative value of the various treatments we 
think it necessary, as considerable obscurity seems still to exist on 
the matter, to point out again that an observation period of definite 
duration after cessation of treatment is essential. Іп this, as in all 
our previous work, we have aimed at a post-treatment observation 
period of sixty days—a purely arbitrary lmit—in those cases which 
did not relapse before the expiration of this period. In Series А, one 
case, which did not relapse, left hospital before the completion of the 
sixty days' observation period ; іп Series В, three cases; in Series C, 
one case; and іп Series D, three cases. Consequently, in estimating 
the percentage of relapses which occurred within the sixty days' 
observation period two figures must be given: (1) the number of 
relapses actually observed : this represents the minimum number of 
relapses; (2) the number of relapses actually observed, plus the 
number of cases not relapsing but lost sight of before expiration of 
the sixty days' observation period: this represents the possible 
maximum number of relapses. 

The curative results of the four treatments are given in Table X. 


TABLE X. 


Comparison of curative results obtained from the different treatments. 


| Number Number of 
Number | of cases cases not Percentages of cases 
| Dose | Duration | of cases | which relapsing but which relapsed 
Series in of observed | relapsed observed for 
grains | treatment after within less than бо a 
| treatment", бо days* days minimum maximum 
A | 5 X 6| 2 months AG) 38 I 81 83 
B ПБ Х 2 | aj 62 49 $ 79 84 
(с I5 x 6 » 47 30 1 64 66 
р 55 же 5 71 57 3 $o 55 


* Including those cases in which treatment was abandoned as the condition was 
uncontralled. 


I: will be seen that from this point of view there is little to choose 
between the various treatments, as in all four series the majority of 
the cases relapsed within sixty days of cessation of treatment. 
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CONCLUSION 


Given a total weekly dose of quinine, it 15 better as a palliative to 
divide it into two equal parts and administer one on each of two 
consecutive days, than to divide it into six equal parts and 
administer one on each of six consecutive days: in other words, as 
a palliative, zz£errafted 15 preferable to continuous quinine treatment 
in simple tertian malaria. 
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Case 946 (Part 1) 
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Case 949 (Part 11) 
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Case 949 (Part ПІ) 
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Case 951 (Part I) 
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